Copper-treatment increases the cellular GSH content and accelerates GSH export from cultured rat astrocytes.
To test whether copper exposure affects astroglial glutathione (GSH) metabolism, we have exposed astrocyte-rich primary cultures with copper chloride in concentrations of up to 30 μM and investigated cellular and extracellular GSH contents. Cultured astrocytes accumulated copper in a concentration-dependent manner thereby increasing the specific cellular copper content within 24h up to sevenfold. The increase in the cellular copper content was accompanied by a proportional increase in the specific cellular GSH content that reached up to 165% of the values of cells that had been incubated without copper, while the low cellular content of GSH disulfide (GSSG) remained unaltered in copper-treated cells. Also the rate of GSH export was significantly increased after copper exposure reaching up to 177% of control values. The export of GSH from control and copper-treated astrocytes was lowered by more than 70%, if cells were incubated in presence of the multidrug-resistance protein (Mrp) 1 inhibitor MK571 or at a low incubation temperature of 4°C. These data demonstrate that copper accumulation stimulates GSH synthesis and accelerates Mrp1-mediated GSH export from cultured astrocytes. These processes are likely to contribute to the resistance of astrocytes against copper toxicity and could improve the supply of GSH precursors from astrocytes to neurons.